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SPECIFICATION 


PURPOSE: 

To provide a foamed interior material having sharp uneven patterns identical to printing 
patterns formed thereto by mechanical embossing and excellent in design effect. 

CONSTRUCTION: 

An interior material and its production method wherein printing patterns (2) are formed on the 
surface of a vinyl chloride type resin layer polymerized by a sodium alkylbenzene sulfonate 
type emulsifler containing a foaming agent and a plasticizer by using paint containing a foam 
suppressing agent compatible with the plasticizer; and the vinyl chloride type resin layer is 
heated and foamed (3) to form uneven patterns (a) and (b) identical to the printing patterns and 
stripe patterns (4) formed on the protruding pattern parts (b) by an embossing roll. In this case, 
the foam suppressing agent is benzotriazole. 

[Efficacy of the invention] 

By this method, the interior material having sharp patterns identical to the printing patterns 
formed to the concave areas thereof by chemical embossing and having a sharp embossed 
design formed to the foamed layer of the convex areas thereof by the embossing roll and novel 
printing patterns with embossed design is obtained. 

[Scope of Claims] 

[Claim 1] 

An interior material wherein printing patterns are formed on the surface of a vinyl chloride 
type resin layer polymerized by a sodium alkylbenzene sulfonate type emulsifler and 
containing a foaming agent and a plasticizer by using paint containing a foam suppressing 
agent compatible with the plasticizer; and the vinyl chloride type resin layer is heated and 
foamed to form uneven patterns identical to the said printing patterns, and stripe patterns are 
formed on the protruding pattern parts by an embossing roll. 

[Claim 2] 

An interior material as defined in claim 1, characterized in that the foam suppressing agent is 
benzotriazole. 

[Claim 3] 

A production method for an interior material wherein printing patterns are formed on the 
surface of a vinyl chloride type resin layer polymerized by a sodium alkylbenzene sulfonate 
type emulsifier and containing a foaming agent and a plasticizer by using paint containing a 
foam suppressing agent compatible with the plasticizer; and the vinyl chloride type resin layer 
is heated and foamed to form uneven patterns identical to the said printing patterns, and stripe 
patterns are formed on the protruding pattern parts by an embossing roll. 

[Description of the Invention] 
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[0001] 


The present invention relates to the production method for an interior material used for wall 
coverings and ceilings, and more specifically, a foamed interior material having uneven 
patterns produced by a chemical emboss method. 

[0002] 

[Prior Art Technology] 

Conventionally, the following two methods are known as methods to produce a foamed 
interior material having uneven patterns. 

The first method is that the desired patterns are painted on the surface of an un-foamed vinyl 
chloride type resin layer containing a foaming agent by using paint containing a foam 
suppressing agent. Then, the vinyl chloride type resin layer is foamed to form uneven patterns 
on the non-painted areas while the painted areas are suppressed from foaming to produce 
identical uneven patterns to the original printing patterns. 

The second method is that the desired patterns are painted on the surface of an un-foamed 
vinyl chloride type resin layer containing a foaming agent by using paint containing a foam 
accelerating agent. Then, the painted areas of the vinyl chloride type resin layer is foamed 
larger to produce uneven patterns than the non-painted areas to produce the identical uneven 
patterns to the original printing patterns. 

These methods are so called conventional chemical embossing methods producing identical 
uneven patterns to the original printing patterns by shrinking or expanding the printing areas 
compared to the non-painted areas. 

[0003] 

Moreover, alternatively, a so called mechanical embossing method in which an un-foamed 
synthetic resin layer containing a foaming agent is superimposed on a base, then the said 
synthetic resin layer is heated and foamed to produce uneven patterns on the surface with a 
embossing roll is known. 

[0004] 

The advantage of a foamed interior material by a chemical embossing method is that the 
obtained uneven patterns are identical to the printing patterns, however the design of printing 
patterns available with this method are simple. More specifically, producing sharp and fine 
uneven patterns, and right angle patterns are impossible with this method. On the other hand, 
an interior material produced by a mechanical embossing method is capable of producing fine, 
sharp uneven patterns on the sheet surface with a specific type of an embossing roll. However, 
producing identical uneven patterns to the printing patterns has been mechanically quite 
difficult due to the sheet shrinkage. 

[0005] 
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To solve the forgoing problems, there has been a proposal that combined both the chemical 
embossing method and the mechanical embossing method in Japanese Patent Publication No. 
Sho 61-20422, wherein the desired patterns are painted on the surface of an un-foamed vinyl 
chloride type resin layer containing a foaming agent by using paint containing a foam 
suppressing agent, then, the vinyl chloride type resin layer is heated and foamed followed by 
producing embossing design on the surface with an embossing roll. By this method, one can 
take advantages of both the chemical embossing method and the mechanical embossing 
method to some degree. However, the sharpness of the embossing design in the mechanically 
embossed areas is decreased as it is foamed after mechanical embossing. Moreover, the 
sharpness of the painting patterns in the areas painted with paint containing a forming 
suppressing agent is also decreased due to mechanical embossing. 

[0006] 

[Problems Overcome by the Invention] 

To solve the foregoing problems, to maximize the synchronization of printing patterns and 
uneven patterns and the sharpness of the printing patterns of the chemical embossing method, 
moreover to produce the excellent uneven printing patterns with design effect, the present 
inventors carried out an extensive investigation. After printing with paint containing a foam 
suppressing agent on the surface of an un-foamed vinyl chloride type resin layer containing a 
foaming agent, the vinyl chloride type resin layer is heated and foamed to form identical 
uneven patterns with the printing patterns. Then, uneven stripe patterns were produced on the 
surface of the foamed layer with an embossing roll. However, this method brought about the 
problem that the lack of sharpness of the printing patterns on the recessed areas became 
evident since the foamed layer of the surrounding concave areas created by the printing 
patterns are twisted and overlap each other with the force of an embossing roll. 

[0007] 

Moreover, it is possible to overlay transparent films or sheets having different melting 
temperatures on the surface of a vinyl chloride type resin layer to clearly imprint and form the 
printed uneven stripe patterns with an embossing roll in the mechanical embossing step. 
Hence the thickness of the layer increases as transparent films or sheets are overlaid, and it is 
not favorable to use as a wall covering material or ceiling material as the material weights do 
not satisfy the frame-resistance standard. 

[0008] 

The objective of the present invention is to solve the foregoing problems and to provide a 
foamed interior material having identical uneven patterns with the printing patterns, and 
forming sharp, uneven stripe patterns thereto by mechanical embossing and excellent design 
effect. 

[0009] 

[Problem Resolution Means] 

After extensive research to solve the foregoing problems, the inventors of the present 
invention found that a tangent line of the concave areas that suppresses foaming (a) and the 
surrounding foamed areas (b) at the curve inflexion point (p) of the vertical section, an acute 
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angle (t) between the surface of a base (1) and the parallel line (hereinafter referred to as 
tumble angle), and the types of a vinyl chloride type resin used (refer to FIG.l) are the 
significant factors for the successful production of a foamed interior material. More 
specifically, when a tumble angle (t) is greater than 40 degree and the surface of the foamed 
vinyl chloride type resin layer is imprinted by an embossing roll, the force in the rolling 
direction covers the printing patterns of a concave area (a) to a foamed layer (b) and 
transforms (c) (refer to FIG.3). Moreover, the inventors found that this transformation also 
depends on the type of vinyl chloride resin used. 

[0010] 

Generally, it is suitable to have a tumble angel of the said concave area having close to a right 
angle in order to produce sharp, uneven patterns (a), (b) on the chemical embossing method. 
Hence, the layer combined the trimellitic acid type foam suppressing agent and a vinyl 
chloride resin polymerized by a sodium alkyl sulfonate type emulsifier is used. However, with 
this combination which can produce favorable uneven patterns (a), (b) when only the chemical 
embossing method is used, the printing patterns in the concave area (a) is covered with the 
surrounding foamed layer (b) at the step of imprinting with an embossing roll thereafter. 

[0011] 

Hence, when the method to decrease the tumble angle (t) at the concave area to 40 degrees or 
smaller was sought, the inventors of the present invention found out that the tumble angle of 
the concave area greatly depended on the compatibility between a foam suppressing agent and 
the plasticizer used. More specifically, the foam suppressing agent easily transfers to the 
palasticizer in the vinyl chloride type resin when the foam suppressing agent and the 
plasticizer are compatible, and the foam suppressing agent does not transfer to the plasticizer 
when they are not compatible. Therefore, the inventors of the present invention attempted to 
adjust the angle by transferring the foam suppressing agent after the embrocation. 

[0012] 

The foam suppressing agent in paint transfers slowly from the central part of the printing 
pattern areas with a concentration gradient when the foam suppressing agent which has 
compatibility with a plasticizer is used. Therefore, when it is foamed, it foams in the printing 
areas as a center with a gradual slope to minimize the tumble angle at the concave areas of 40 
degrees or less. 

[0013] 

Moreover, even the tumble angle of the concave area is 40 degrees or less, when a vinyl 
chloride type resin layer polymerized by a sodium alkyl sulfate type emulsifier such as sodium 
lauryl sulfate conventionally used in the chemical embossing method, the printing patterns on 
the concave areas tend to be covered by the surrounding foamed areas at the time of 
imprinting the convex patterning areas with an embossing roll followed by foaming. After 
further investigation, the use of a vinyl chloride type resin polymerized by a sodium alkyl 
benzene sulfonate type emulsifier turned out to be suitable for this purpose as the concave 
areas are not covered by the surrounding foamed areas at the time of imprinting with an 
embossing roll. 
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[0014] 


Therefore, the measure that the present invention took is to form the printing pattern on the 
surface of the vinyl chloride polymerized by a sodium alkyl benzene sulfonate type emulsifier 
containing a foaming agent and a plasticizer by using paint containing a foam suppressing 
agent compatible with the plasticizer. Then, the vinyl chloride type resin layer is heated and 
foamed to foam uneven patterns which are identical to the printing patterns and embossing 
design formed on the convex pattern areas by an embossing roll, in order to provide an interior 
material. In this case, the foam suppressing agent is benzotriazole. As a production method, a 
vinyl chloride type resin paste containing the vinyl chloride type resin polymerized by the 
sodium alkyl benzene sulfonate type emulsifier, a foaming agent, and a plasticizer is painted 
on a base. The said paste was heated to gelatinize, and the printing patterns were formed 
thereon by using paint containing a foam suppressing agent compatible with the said 
plasticizer, then the said built-up body is heated and foamed to expand the uneven patterns 
which are identical to the printing pattern. Lastly, the embossing design is formed on the 
convex pattern areas of the said built-up body by using an embossing roll. 

[0015] 
[Effect] 

By this method, the interior material having recessed patterns identical to the printing patterns 
and having sharp embossed design with novel printing patterns is obtained. 

[0016] 

[Embodiment] 

An embodiment of the interior material in the present invention is described hereafter, with 
reference to the drawings. The interior material formed by the method wherein a vinyl 
chloride type resin paste containing the vinyl chloride type resin polymerized by the sodium 
alkyl benzene sulfonate type emulsifier, a foaming agent, and a plasticizer is painted on a base 
(1). The paste was heated to gelatinize and the printing patterns (2) formed on the surface by 
using paint containing a foam suppressing agent compatible with the plasticizer, then the built- 
up body is heated and foamed (3) to expand the uneven patterns (a), (b) which are identical to 
the printing pattern (2). Lastly, the embossing design(4) is formed on the convex pattern area 
(b) of the said built-up body by using an embossing roll. 

[0017] 

The term "foam suppressing agent" compatible with a plasticizer in the present invention 
refers to the agent dissolved to a plasticizer added in a vinyl chloride resin layer or a foam 
suppressing agent which is mixable when it is in an aqueous state. 

For instance, the agent which dissolves or is mixable with a plasticizer in the following test is 
considered to be compatible and suitable for the present purpose. 

(Method to test a chemical solubility to a plasticizer) 

Mix lOOg of a plasticizer (aqueous) and lg of a foam suppressing agent (solid) in a beaker to 
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see if the agent dissolves in a plasticizer after 24h of stirring over a magnet stirrer. Moreover, 
in case that a foam suppressing agent is in an aqueous state, mix lOOg of a plasticizer (liquid) 
and lg of a foam suppressing agent (aqueous) in a beaker to see if they are mixable. Using the 
above methods one can determine whether a foam suppressing agent dissolved in a plasticizer 
is compatible with the plasticizer. The foam suppressing agents that are capable of dissolving 
or being mixed with a plasticizer transfer to the plasticizer are used appropriately for the 
purpose as it is compatible with the plasticizer. 

[0018] 

The kind of a plasticizer added to a vinyl chloride type resin in the present invention is a 
generally used plasticizer. For instance, besides di-2-ethylhexyl phthalate (DOP), phthalate 
ester type plasticizers including dioctyl phthalate (DnOP) and dibutyl phthalate (DBP), 
phosphate ester type plasticizers including tricresyl phosphate (TCP), di-2-ethylhexyl adipate, 
sebacic acid ester plasticizer, polyester type plasticizers are used. Moreover, as a secondary 
plasticizer, epoxy type plasticizers such as an epoxy soybean oil or chloride paraffin may also 
be used. The recommended amount of these plasticizers is within 20-80 parts by weight of the 
plasticizer to 100 parts by weight of a vinyl chloride type resin in order to get the sufficient 
strength of the vinyl chloride type resin, the transferability of the plasticizer and the bleed. 
These plasticizers may be used in combination. 

[0019] 

The term "foam suppressing agent" in the present invention refers to the substance that 
substantially suppresses the breakdown of a foaming agent at the melting temperature of the 
foaming agent in a vinyl chloride type resin, and the type of the foam suppressing agent 
depends on the kind of the foaming agent used. 

[0020] 

As a foaming agent added in the vinyl chloride type resin, a conventional foaming agent used 
in the foamed interior material made of a vinyl chloride type resin can be used. For instance, 
these foaming agents include azodicarbonamide (ADCA), dinitroso pentamethylane tetramine 
(DPT), azobisisobutyronitrile (AIBN), and 4,4'-Oxybisbenzenesulfonic acid dihydrazide 
(OBSH). Moreover, besides these foaming agents, a kicker to decrease the break down 
temperature of the foaming agents may be added to the vinyl chloride type resin before 
foaming. For instances, when ADCA is used as a foaming agent, zinc oxide, zinc soap, 
cadmium soap, lead soap can be used as a kicker to decrease the break down temperature of 
ADCA. 

[0021] 

The foam suppressing agent is effective only when it is used with a proper forming agent. 
Some of the foam suppressing agents are effective in decreasing the breakdown temperature of 
the foaming agent itself and others are effective in inhibiting the effect by a kicker. Thus, the 
selection of the agent has to be properly made. The foaming agent inhibiting the effect of a 
kicker prevents it from breaking down until it reaches the break down temperature of the 
original foaming agents by inhibiting the effect of the kicker and creates a foaming areas and 
non-foaming areas due to differences in the break down temperatures. 
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[0022] 


When ADCA is used as a foaming agent and DOP is used as a plasticizer as well, favorable 
foam suppressing agents, more specifically agents having both a foam suppressive effect and 
compatibility with a plasticizer include the following solid substances at room temperature, 
such as benzotriazol, 2-benzothiazolethiol, maleic anhydride, and clsA4 tetrahydrophtalic 
anhydride and a liquid substance such as acetyl acetone. Among them, benzotriazol is 
favorable in terms of its high foam suppressing effect and the transferability to DOR This 
foam suppressing agent is used alone or combination with others. Besides the foam 
suppressing agents described above, any foam suppressing agent having compatibility with a 
plasticizer and having the foam suppressing effect can be used. The foam suppressing agents 
are generally mixed with paint before use. 

[0023] 

Printing paint used is usually in aqueous solution in which colorant or resin component are 
dissolved or dispersed. The foam suppressing agent is used after the concentration is adjusted 
and print painted in accordance with the type of agent added. Usually, the foam suppressing 
agent is used in a concentration of 5-30 parts by weight. Furthermore, as to the printing 
method on the vinyl chloride type resin layer, an arbitrary method such as gravure printing or 
rotary screen-printing is used. After the printing, the vinyl chloride resin layer is heated using 
an heating oven to dry solvent and water in paint at 50-240°C. However, in order to prevent 
the foam suppressing agent from transferring too much as time goes by, within 100 hours, 24- 
48h if possible after printing and drying to allow the foam suppressing agent to properly 
transfer to foam the tumble angle (t) of the concave area with a gradual slope of 40 degrees or 
less. However, the tumble angles of the concave areas are expected to be within 10-40 degrees 
as the shapes of the printing patterns (2) of the concave part lose their sharpness when the 
angles are too small. 

[0024] 

The term "vinyl chloride type resin" collectively used in the present invention is intended to be 
vinyl chloride type resin into which various additives such as a plasticizer, a secondary 
plasticizer, a stabilizer, a filling, a surface surfactant, a fire retardant, a foaming agent, a 
coloring, a UV-absorbent, antioxidant, an anti-static agent, a processing aid are properly 
mixed. Furthermore, the term "vinyl chloride type resin" extends to vinyl chloride-vinyl 
acetate copolymer, copolymer with any other monomer copolymerizable therewith such as 
vinyl chloride-ethylene copolymer, a blend of vinyl chloride type resin and other heat 
plasticizer resin, and synthetic rubber. 

[0025] 

Moreover, the vinyl chloride resin used in the present invention is the vinyl chloride resin 
polymerized by a sodium alkylbenzene sulfonate type emulsifier to prevent the printing 
patterns of the concave areas from being covered with the surrounding foamed layer at the 
time of printing by an embossing roll after the chemical embossing step. 

[0026] 

Even in the chemical embossing step where the vinyl chloride resin polymerized by a sodium 
alkylsulfonate type emulsifier is generally used, when the tumble angles of the concave areas 
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is 40 degrees or less, the printing patterns of the concave areas come to lack sharpness, since 
the foaming layer around of the chemical embossing concave areas displaces in a rolling 
direction and covers the concave areas due to the force caused by applying a embossing roll. 

[0027] 

Thus, after further investigation to find a vinyl chloride resin that is more resistant to the 
foaming layer covering the concave areas, the best results were obtained from a vinyl chloride 
resin polymerized by a sodium alkylbenzene sulfonate type emulsifier. The effect does not 
depend on the amount of polymerization, and any kind of the vinyl chloride resin polymerized 
by a sodium alkylbenzene sulfonate type emulsifier usually used is favorable. In general, the 
best results are obtained from a vinyl chloride type resin polymerized by a sodium 
alkylbenzene sulfonate type emulsifier with a polymerization degree of 50-300. Moreover, an 
emulsifier having 8-16 carbons in the alkyl group is favorable for a sodium alkylbenzene 
sulfonate type emulsifier, such as a sodium dodecylbenzene sulfate. 

[0028] 

The base (1) used in the present invention is not limited to a specific kind. For instance, a 
textile fabric or non-textile made from fabric frame-resistant paper containing heat-resistant 
substances such as metal hydrate including aluminum hydroxide and magnesium hydroxide, 
non-inflammable paper, natural fiber, synthetic fiber, glass fiber can be used. 

Furthermore, the recommended thickness of the base is thinner than 0.5mm due to reasons of 
fire safety in case these heavy bases are used for the wall covering and ceiling. Furthermore, 
considering the thickness of the vinyl chloride type resin layer overlay thereon, the use of a 
base with a thickness of 0.05-0.2mm is favorable. 

[0029] 

The build-up of the vinyl chloride type resin on the base (1) is done first by directly painting 
the vinyl chloride type resin paste on the base (1), then heating to gelatinize at 100-170°C, 
which is lower than the foaming temperature to build-up the vinyl chloride type resin thereon. 
Alternatively, this is achieved by painting the vinyl chloride type paste on a mold such a paper 
mold, then gelatinizing it to form a vinyl chloride type resin sheet. Lastly, the sheet is 
removed from the mold and overlaid on the base by using an adhesive, heat or heat lamination 
method. 

[0030] 

When the built-up body of the base and the vinyl chloride type resin are used as wall coverings 
and for the ceiling, there is a weight limitation in accordance with fire safe performance. For 
instance, when the second degree of fire safe performance is required for a vinyl wallpaper, the 
weight should be lighter than 400g/m 2 . Accordingly, a weight of a vinyl chloride type resin 
also has to be adjusted. When the weight of a frame resistant base is 70g/m 2 , then the weight 
of a vinyl chloride type resin should be less than 330g/m 2 . When the relative density of the 
vinyl chloride type resin is 1-2, the thickness of the vinyl chloride type resin layer becomes 
below 0.17-0.33mm. The thickness and weight of the vinyl chloride type resin layer is 
determined in terms of fire safe performance. However, the vinyl chloride type resin layer is 
usually made with a thickness of approximately 0. 1-0. 5mm. Furthermore, there is no 
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limitation in the width and length of the built-up body, however it is formed in a long length 
with a width of 800-1 500mm and cut to an appropriate length according to the place of use. 

[0031] 

When the foaming scale of the vinyl chloride type resin layer is too low, the steps between the 
concave areas and the convex areas become too small for chemical embossing. On the other 
hand, when the foaming scale is too high, the vinyl chloride type resin foaming layer (3) 
collapses, and loses strength and elasticity. Thus foaming the resin with a foaming scale of 1.5 
-6 is favorable. With the present invention, after vinyl chloride type resin layer is foamed 
while the printing pattern areas (2) formed by a paint containing the foam suppressing agent 
are un-foamed, the resultant products are heated with a heater such as a infrared heater to 
soften or melt the surface, then the arbitrary embossed designs (4) are formed by an embossing 
roll on the convex patterns (b) of the vinyl chloride type foaming layer (3). 

[0032] 

The embossing roll is the metallic roll forming embossing design and having 200- 100m in 
diameter and l-2m in width. By passing the built-up body of the foamed vinyl chloride type 
resin layer (3) and the base (1) between the metallic embossing roll and a rubber roll, the 
embossing design (4) is printed on the surface of the vinyl chloride type resin layer. 
Mechanical embossing is performed either by placing a certain air separation between the 
embossing roll and the rubber roll to print or by pressing the embossing roll and the rubber roll 
without having an air separation between them. Moreover, a known processing agent may be 
painted to foam a coat on the surface of the vinyl chloride type resin layer to make it pollution- 
resistant with a thickness of approximately l-30|im before or after embossing the embossing 
design (4) mechanically by using an embossing roll. 

[0033] 

Moreover, the type of stabilizer is not limited to a certain kinds, however the best results are 
obtained from the foaming stabilizer generally used for a vinyl chloride type resin. The zinc 
containing stabilizer such as calcium-zinc series, barium-zinc series, potassium-zinc series, 
zinc-sodium-potassium-barium complex stabilizer, and zinc-calcium-tin complex stabilizer 
give the favorable results depend on the combination with a foaming agent. Furthermore, the 
chemical compound may be added to adjust the breakdown temperature of a foaming agent, 
the size and the strength of the cell in a vinyl chloride type resin foaming body. However, the 
kind of compound is not limited to those compounds described. 

[0034] 

Next, the embodiment of the present invention and the comparative example are further 
described. Using the test described in [0017], the solubility and transferability to DOP was 
measured after the foam suppressive agent was mixed with DOP. The transferability to DOP 
was measured as follows. First, paint containing a foam suppressive agent with 10 parts by 
weight was prepared and used to print on the surface of vinyl chloride resin layer. After being 
dried for 24 hours, the presence of the foam suppressive agent on the surrounding printing 
areas was measured by using gas chromatography or liquid chromatography. It was judged to 
be "good" when the foam suppressive agent was detected. However, it should be noted that 
some of the agents can be used as a foam suppressive agents if the agent dissolves or is 
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mixable with other plasticizers, even if it does not dissolve or is mixable with DOR 

[0035] 


Solubility and transferability test of DOP and various foam suppressing agents 


Foam suppressing agent 

Solubility 

Transferability 

Adipate 

Poor 

Poor 

Phthalate 

Poor 

Poor 

Maleic anhydride 

Good 

Good 

ClsA4 tetrahydrophtalic anhydride 

Good 

Good 

Trimellitic acid anhydride 

Poor 

Poor 

Tetrachloro phathalate anhydride 

Poor 

Poor 

Benzotriazol 

Good 

Good 

2-benzothiazolethiol 

Good 

Good 

Terephthaloyl chloride 

Poor 

Poor 

Acetyl acetone (aqueous) 

Good (mixable) 

Good 


[0036] 


Next, the vinyl chloride resin past was prepared in accordance with the composition I 
(embodiment) and composition II (comparative example) listed below. The parts were coasted 
using a paste coater for frame-resistant treatment. The paste was spread with a thickness of 
0.16mm on the base made of frame-resistant paper with a thickness of 0.12mm before heating 
in a furnace oven at 160°C for 50 seconds to dry and gelatinize. 

[0037] 
[Table 1] 


Composition 

I 

II 

PVC*1 

100 


PVC*2 


100 

DOP 

45 

45 

Secondary plasticizer 

5 

5 

Stabilizer(Ca-Zn series) 

2 

2 

Azodicarbonamide 

4 

4 

Kicker(ZnO) 

1 

1 

Filling (CaC0 3 ) 

50 

50 

Cell adjuster 

1 

1 

Colorant 

15 

15 


Remarks: 

*1: a vinyl chloride type resin polymerized by a sodium dodecylbenzenesulfonate as an emulsifier 
*2: a vinyl chloride type resin polymerized by a sodium laurylsulfonate as an emulsifier 

[0038] 
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Desired printings were photogravured using paint containing the following foam suppressing 
agent with 10 parts by weight on the surface of the vinyl chloride resin layer formed from the 
above mentioned composition I and II. After 24 hours, the vinyl chloride resin layer was 
heated in a furnace over at 210 °C for 60 seconds. Then, the vinyl chloride resin layer was 
foamed to express the chemical emboss uneven patterns. 

a. Benzotriazole 

b. Trimellitic acid anhydride 

c. Maleic anhydride 

d. clsA4 tetrahydrophtalic anhydride 

[0039] 

Next, a mechanical emboss design was formed by imprinting the emboss design on the surface 
of the foamed convex patterns of the vinyl chloride resin layer using the metallic emboss roll 
engraved with reflected patterns after heating with a far infrared heater. The results for each 
built-up body are described below. 

[0040] 


[Table 2] 


PVC layer 

Composition I 

Composition I 

Composition I 

Composition I 

Foam suppressive agent 

a 

b 

c 

d 

Tumble angle of the concave 

30° 

50° 

25° 

20° 

areas 





Covered chemical embossing 

Covered 

none 

covered 

Covered 

concave areas * 1 





PVC layer 

Composition 
II 

Composition 
II 

Composition 
II 

Composition 
II 

Foam suppressive agent 

a 

b 

c 

D 

Tumble angle of the concave 

35° 

55° 

35° 

25° 

areas 





Covered chemical embossing 

None 

none 

none 

None 

concave areas* 1 






(Remark): 


The covering test of chemical concave areas was judged by the printing pattern of the 
chemical embossing concave areas is covered (covered)or not covered and maintaining sharp 
printing patters (none) after imprinting with an embossing roll 

[0041] 

From the above results, the tumble angles of the recessed areas with 40degrees or less are 
formed with a gradual slope by using the foam suppressing agent compatible to a plasticizer. 
Moreover, compared to the vinyl chloride resin layer polymerized by a sodium alkyl sulfonate 
type emulsifier, the vinyl chloride resin layer polymerized by a sodium alkylbenzene sulfonate 
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type emulsifier does not covered by a surrounding foamed area (b) to transform (c) by the 
printing patterns (2) of the chemical embossing concave area (a) as described in FIG.3, and 
forms an interior material having quite sharp patterns (2) on the concave area (a) and having 
sharp embossing design as described in FIG.2. 

[0042] 

[Efficacy of the Invention] 

The interior material of the present invention has the following characteristics: 

a foam suppressing agent transfers into a plasticizer by using the substance as a foam 
suppressing agent that is compatible with the plasticizer to create gradual tumble angles at the 
recessing areas; 

the printing patterns of the concave areas do not get lost or the border areas between the 
concave area or the foaming area do not lose the sharpness as the foamed layer of the convex 
printing areas do not cover the chemical emboss concave area at the time of imprinting with an 
embossing roll by the use of the vinyl chloride resin layer polymerized by a sodium 
alkylbenzene sulfonate type emulsifier; 
the printing patterns of the concave area clearly remain; and 

the resultant interior material having sharp patterns formed on the concave areas by the 
chemical embossing thereof and having a sharp embossed design formed to the foamed layer 
of the convex areas thereof by the mechanical embossing and novel printing patterns with 
embossed design is obtained. 


Moreover, in case that benzotriazole is used as a foam suppressing agent, the painted chemical 
emboss recessed area remains almost un-foamed and properly transferred to a plasticiser as 
benzotriazole it is better in its foam suppressing effect compared to other foam suppressing 
agents. Thus, the tumble angles at the chemical emboss concave areas becomes smaller, 
which further results in an interior material having a much sharper printing patters of the 
concave areas. 


[Brief Description of the Drawing] 

[FIG.l] schematic view of a tumble angle at the recessed area 
[FIG:2] enlarged sectional view of the embodiment 
[FIG.3] enlarged sectional view of the comparative example 
[Description of Numbers and Letters] 
1 : Base 

2: Printing pattern 

3: Vinyl chloride resin foamed layer 

a: Foamed concave area 

b: Foamed convex area 

c: Embossing design 


[0043] 


[FIG.l] 
[FIG.2] 
[FIG.3] 
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Purpose / This invention provides foaming interior materials which have 
uneven patterns synchronized with printed patterns, and are good for designing 
clear uneven patterns by mechanical embossment 

Composition / Making print pattern(2) on the surface of vinyl chloride resin 
which was polymerized by an alkyl-benzene surfon acid sodium emulsified, and 
was added with foaming materials and reversible reaction materials, by paint 
contains foaming restraint materials which dissolve with applied reversible 
reaction materials. Then makes uneven patterns (a, b) synchronized with 
applied print patterns by heat-foaming (3), and provides interior materials 
making crested patterns (4) on convex patterns (b) by embossrole. In mean time, 
the foaming restrain materials are benzotriazol and it's manufacturing process. 
Results/ By having synchronized clear patterns and print patterns by chemical 
embossment on the concave part and by making sharp crested patterns by 
embossrole on the convex part of foaming stratum, this will be brand-new 
interior materials have new print patterns and crested designs. 
Area of patent request 
(Request clause 1) 

The interior material which is characterized by the manufacturing process of; 
making print pattern on the surface of vinyl chloride resin which was 
polymerized by an alkyl-benzene surfon acid sodium emulsified, and was 
added with foaming materials and reversible reaction materials, by paint 
contains foaming restraint materials which dissolve with applied reversible 
reaction materials. Then it makes uneven patterns synchronized with applied 
print patterns by heat foaming, and makes crested patterns on convex patterns 
by embossrole. 
(Request clause 2) 

The interior materials, are written in (request clause 1), which are characterized 
by that the foaming restrain materials is benzotriazol 
(Request clause 3) 
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The manufacturing process of the interior material which is made by; paint by 
using vinyl chloride resin which was polymerized by an alkyl-benzene surfon 
acid sodium emulsified, and vinyl chloride resin paste which contains foaming 
materials and reversible reaction materials. After gelled the paste by heat 
making print pattern on the surface by paint contains foaming restraint 
materials, which dissolve with applied reversible reaction materials. Then 
making uneven patterns synchronized with print patterns by heat-foaming 
stratum/ and makes crested patterns on convex patterns of stratum by 
embossrole. 

Explanation of invention/ 

(0001/ Field of usage in the industry) 

This invention is related with the manufacturing process of interior material like 
paint materials and ceiling materials. Therefore, this is about foaming interior 
materials with uneven patterns by chemical embossment 
(0002/ conventional technique) 

There were two conventional manufacturing processes for foaming interior 
materials with uneven patterns. 

One: Printing by paint with foaming restraint materials on the surface of 
unfoaming vinyl chloride resin stratum with foaming materials, then foams the 
part where restraint materials are not applied, and by restraining foaming, to 
make uneven patterns which are synchronized with prints. 
Two: Printing by paint with foaming acceleration materials on the surface of 
unfoaming vinyl chloride resin stratum with foaming materials, then foams the 
part where acceleration materials are applied, and by accelerating foaming, to 
make uneven patterns which are synchronized with prints. 
These are so-called Chemical Embossment which synchronized uneven 
patterns and print designs by controlling printed part with materials. 
(0003) 
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There is another way. It is so-called mechanical Embossment Accumulating 
unfoaming synthetic resin stratum contains foaming materials on base materials, 
heat and make foam with the synthetic resin stratum, and make uneven patterns 
by embossrole. 
(0004) 

The foaming interior materials by chemical embossment have advantage to 
synchronize print patterns and uneven patterns, but the design is very simple; it 
is impossible to make a sharp uneven design and a right-angel design. Also, the 
foaming interior materials by mechanical embossment can have a sharp uneven 
patterns on surface by the form of embossrole, but it is truly difficult to 
synthesize print patterns and uneven design because of expand and contract of 
seat 
(0005) 

To solve these disadvantages, there is the method which combined chemical 
embossment and mechanical embossment on the patent number 81-20422. 
This is to print a certain patterns on the surface of unfoaming vinyl chloride 
resin stratum contains foaming materials by paint with foaming restraint 
materials, then heat and make them foam after made uneven patterns by 
embossrole. This method has the character of both mechanical embossment and 
chemical embossment, but loses a little sharpness of mechanical embossment 
part and prints part where foaming restrain materials are used because of 
mechanical embossment 
(0006) 

(The point this invention trying to solve) 

To solve the problems above, and to make use of advantage of chemical 
embossment(synchronization of print patterns and uneven pattern, sharpness of 
print) and create good design for uneven print patterns, the inventors tried to 
create uneven crested patterns on the surface of synchronized stratum by 
embossrole after printed by paint contains foaming restraint materials on 
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unfoaming vinyl chloride resin stratum contains foaming materials, and heated, 
created uneven patterns synchronized with printed patterns. But, printed 
patterns oil the concave part were lost and faded because foaming stratum was 
pressed by embossrole. 
(0007) 

There might be another way to create uneven crested patterns by embossrole 
after accumulating different clear films or sheets on the surface of vinyl chloride 
resin for clear mechanical embossment For that need thick clear films or sheets. 
That might make a problem, which will be too heavy for wall materials or 
ceiling materials. 
(0008) 

The invention will solve the problems above, and to make use of advantage of 
chemical embossment (synchronization of print patterns and uneven pattern, 
sharpness of print) and create good design for uneven print patterns. 
(0009) 

(The way to solve the problems) 

To solve the problems, the inventors found out that there are big influence from 
the degree (t fall in degree of restrained area) between the contact line, which is 
for the point (P) of curved line at vertical section foam restrained concave part 
(a) and around foamed area (b), and the sharp side of between base material 
surface and parallel lines, and also reflected what kind of material it uses for 
vinyl chloride resin (figure 1). Therefore, if the fall in degree of restraint area(t) 
is larger than 40 degrees, the print patterns at concave part (a) will be changed 
by pressing the surface of vinyl chloride resin with embossrole, and by having 
conflict between print patterns of concave part(a) and foam stratum(b). 
(0010) 

In general, the more the fall in degree of restraint part is close to 90 degrees, the 
better uneven patterns by chemical embossment will be. For that, it is done by 
trimet acid foaming restraint material and vinyl chloride resin polymerized by 
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alkyl sulfuric acid sodium emulsified. It is good for uneven patterns (a, b) only 
by chemical embossment; however, there is the conflict between foaming 
stratum (b) and print patterns of concave part (a) by embossrole. 
(0011) 

We found out that the fall-in-degree of restraint area really depends on the 
affinity of foaming restraint material and plasticity material after we studied the 
way to keep the fall-in- degree under 40 degrees. Therefore, if there is the 
affinity in the plasticity material in vinyl chloride resin of foaming restraint 
material, it will be easy to be the plasticity material. If not, it is hard to be the 
plasticity material, so that to adjust the degree by moving foaming restraint 
material after applied. 
(0012) 

It became clear that if we apply foaming restraint materials which has affinity to 
plasticity material, the applied foaming restraint materials slowly move with full 
degree slope to lighten the restraint materials around print patterns, and it foams 
with gentle slope around print patterns, makes the fall-in-degree of restraint part 
under 40 degrees. 
(0013) 

Also, even if the fall-in-degree of restrain material is less than 40 degrees, if we 
uses vinyl chloride resin polymerized by alkyl sulfuric acid sodium emulsified 
on chemical embossment as usual, the print patterns of concave part will be 
covered by foaming stratum after foaming and applying embossrole around 
convex patterns. We examined the vinyl chloride resin, and found out that if we 
uses vinyl chloride resin polymerized by alkyl benzene surfon acid sodium 
emulsified, the foam stratum doesn't cover the print patterns of concave area 
even if embossroled. 
(0014) 

Therefore, the method the invention tried was; 
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Creating print patterns by paint contains plasticity material and foaming 
restraint material with affinity on the vinyl chloride resin, with foaming restraint 
material and plasticity material applied, polymerized by alkyi benzene srufon 
acid sodium emulsified. 

Heating, foaming and synchronize uneven patterns and the print patterns, and 
provides interior material by creating crested patterns on convex part by 
embossrole on the surface. Also, foaming restraint material must be 
benzotriazol. 

Making the vinyl chloride resin paste, with foaming restraint material and 
plasticity material applied, polymerized by alkyl benzene srufon acid sodium 
emulsified, to the base, then paint And make the paste gelled by heating. 
After creating print patterns by paint contains foaming restraint material with 
affinity and plasticity material on the surface, create uneven patterns, which 
synchronized, with print patterns by heating and foaming the accumulated 
stratum. 

Then create the crested patterns on the convex part of accumulated stratum by 

emboss roll. 

(0015) 

(Function) 

These invention supplies the new design interior material has both restraint 
patterns synchronized with print patterns and sharp uneven patterns. 
(0016) 
(Example) 

The explanation about the invention based on the figures; 

This interior material is made by: Using the vinyl chloride resin polymerized by 
alkyl benzene srufon acid sodium emulsified, and vinyl chloride resin paste 
with foaming restraint material and plasticity material, as the base (1) and paint 


NOR7681 


7 


Translmage 


Norris/ Japanese Patent 


Japanese to English 


11 November 1999 


Heating the paste and makes it gelled, creating print patterns (2) by paint 
contains foaming restraint material with affinity and plasticity material on the 
surface. 

After that, creating uneven patterns (a,b) which synchronized with print pattern 
(2) by heating and foaming(3) the accumulated stratum. 

Then create the crested pattern (4) on the convex part (b) of accumulated stratum 

by emboss roll. 

(0017) 

The foaming restraint material with affinity to plasticity material in the 
invention is either dissolving into plasticity material in vinyl chloride resin or 
the foaming restraint material dissolves if it is requested. For instance/ it is good 
to use as plasticity material with affinity that something dissolves, as exams 
show below. 

(How to exam to solve into plasticity material) 

To observe if they dissolve after mixing up lOOg plasticity material (requested) 
and Ig foaming restraint material (solid) in a breaker and stirring for 24 hours 
by a magnet stirrer. If you got foaming restraint material, mix lg of it with lOOg 
plasticity material (requested) in a breaker, and observe to dissolve each other. If 
foaming restraint material dissolve, plasticity material will have affinity. This 
means that the foaming restraint material, which dissolves into plasticity 
material, moves to plasticity and it, is good to use as plasticity material with 
affinity. 
(0018) 

It is no problems to use conventional plasticity material for adding to vinyl 
chloride resin in the invention. For instance, all ze 2-ethyl hekysyl ftarate(DOP), 
Ftar acid ester plasticity material such as Zeokthl ftarate(DnOP), 
diphthylftarate(DBP), Phosphoric acid ester plasticity material such as 
Trikrezylhosfate(TCP), Ze 2-ethylhekysilagipate, sevachyn acid ester plasticity 
material, Polyester plasticity material etc, and moreover as the second plasticity 
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material, Ebokisi material such as Ebokisi soybean oil or Palafin chlorode are no 

problems to add. All these materials are preferred to mix as vinyl chloride 

resin(lOO) and plasticity material(20-~80) for hardness of vinyl chloride resin, 

moving of plasticity material, and bleed. It is possible to use several plasticity 

materials together. 

(0019) 

(0019) 

The foaming restraint material in the invention is the material which prevent 
foaming material added to vinyl chloride resin from resolving at resolving 
temperature. They will be specified by kinds of foaming material. 
(0020) 

It is no problem to use conventional foaming material now using to vinyl 
chloride resin interior material as foaming material.; for instance, 
Asozicalbonamid(AE>CA) / Zinetolosopentamechilentoramin(DPT), 
Azobysisoputilonytoril(AIBA), 4 4 Oxybisbenzenehonihilldlazid(OBSH). 
Also, it is possible to foam adding the kicker, which drops the resolving 
temperature of foaming material, to vinyl chloride resin. For instance, if 
foaming material is ADCA, the kicker will be oxide zinc, zinc soap, cadmium 
soap, iron soap to drop resolving temperature. 
(0021) 

Foaming restraint material is effective only if you chose proper foaming 
material. You have to choose proper foaming restraint material, which is 
effective for preventing kicker and foaming restraint material from raising 
resolving temperature of foaming material. The foaming restraint material, 
which prevents kicker function, tries not resolve foaming material until it 
reaches to its own resolving temperature, and creates foaming part and 
unfoaming part by the difference of resolving temperature. 
(0022) 


NOR7681 


9 


Translmage 


Norris/ Japanese Patent 


Japanese to English 


11 November 1999 


There are proper foaming restraint materials and foaming restraint efficacy 
when ADCA as foaming material and DOP as plasticity material are used. It is 
preferred as the plasticity and the foaming restraint material with good affinity 
to use solid materials such as benzochiazol, 2-benzochiazolchiall, unwater 
malainacid, unwater cis A 4 tetorahydoloftaru acid, and requested material such 
as Asethylatheton. Especially Benzochiazol is preferred because it good at 
foaming restraint efficacy and moving to DOP. It is good to use foaming 
restraint material as either a simple substance or a mixture, and also it is no 
problem to use any kind of foaming restraint material, which has foaming 
restraint efficacy and affinity for plasticity material 
(0023) 

Printing paint which is liquid and dissolved into solvent of resin or a coloring 
agent is used. Adjusting its concentration (5A*30%) and adding to printing 
paint uses foaming restrain material. Printing method such as gravure, rotary 
screen, can print printing to vinyl chloride resin stratum. Heating in an oven at 
50 A" 150 A6 should volatilize the solvent or water of paint after printed. It should 
be foamed at 150A V 240A6 where foaming material is resolved. If it took too 
long time, restraint efficacy would drop because foaming restraint material 

o 

moved too much. It had better to foam in lOOhours, especially 24A*48hours, 
after printed so that the fall-in-degree of restraint part will be less than 40 
degree-slope. The fall-in-degree of restraint part (t) should be 10 to 40 degrees. 
If less than the degree, printing patterns (2) of concave part (a) will be blur. 
(0024) 

The vinyl chloride resin in the invention is that adding plasticity material, 
second plasticity material, stabilizer, filler, viscosity reducer, non-combustion 
material, foaming material, coloring agent, UV absorbent oxide prevent 
material, anti-electricity material, and aiding manufacture material to vinyl 
chloride resin and blending with monomer such as polymerized mixture of 
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acetic acid vinyl and vinyl chloride, polymerized mixture of ethylene and vinyl 
chloride, or heat plasticity material, synthesized rubber to vinyl chloride resin. 
(0025) 

It is used in the invention that the vinyl chloride resin which is polymerized by 
alklbenzeneslufon acid emulsify to prevent the conflict between foaming stratum 
and printing pattern at convex part after emboss roll. 
(0026) 

The printing pattern at convex part would be blur with the vinyl chloride resin 
polymerized by alkyl sulfuric acid sodium emulsified which is commonly used 
in chemical embossment Because the convex part and foaming stratum of 
chemical embossed convex part even if the f all-in-degree of restraint part was 40 
degrees. 
(0027) 

To solve the conflict we found out that it is good to use the vinyl chloride resin, 
which is polymerized by Alkylbenzeneslufon acid sodium emulsified. It is good 
to use conventional one and it is preferred to use 500 to 3000 polymerization. It 
is also preferred to use alkyl-base has 8 to 16 carbons for alkylbenzeneslufon 
acid sodium emulsified such as Dodecilbenzeneslufon acid sodium. 
(0028) 

The base is not specified for the invention. For instance, it is all right to use the 
papers, which are added aluminum hydroxide or magnesium hydroxide for 
incombustible, and fibers such as natural fiber, glass fiber, and chemical fiber. It 
is preferred to keep the base less than 0.5 mm, and more preferred to keep it 0.05 
to 0.2 mm if considered to piling up vinyl chloride resin on it, because if it was 
to heavy, it would have the problem for combustible as wail or ceiling material. 
(0029) 

There are to ways to pail vinyl chloride resin up on the base(l). One; painting 
vinyl chloride resin stratum paste directly on the base (1), heats it at 100 to 170A6 
less than foaming temperature to be gelled, and piles vinyl chloride resin 
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stratum up. Two; to pile vinyl chloride resin stratum sheets on the base (1) by 
adhesive, heating, heat laminating after painting vinyl chloride resin stratum 
paste to paper patterns, creates the sheet which is gelled, and removed the sheet 
from the paper. 
(0030) 

There is the weight limit for the base and vinyl chloride resin stra turns for using 
as wall or ceiling material as fireproof. The vinyl chloride resin stratum should 
pail up on the base by the weight of less than 400 g/m2 according to the Nihiru 
wallpaper 2nd degree fireproof. If the weight of base is 70g/m2, the weight of 
vinyl chloride resin stratum should be less than 330g/m2. If the specific gravity 
of vinyl chloride resin stratum is one to two, the thickness of vinyl chloride resin 
stratum should be 0.17 to 0.33 mm. The weight and thickness of vinyl chloride 
resin stratum is determined by capability of fireproof, but would be 0.1 to 0.5 
mm in general. There is no limit for length and width, but it is composed as roll 
by the width of 800 to 1500 mm, and cut it for the size of usage. 
(0031) 

The foaming rate of vinyl chloride resin stratum should be 1.5 to 6 because if it 
was lower than the rate, it would be no gap at the uneven patterns of chemical 
embossment, and if it was higher than the rate, vinyl chloride resin stratum 
would be spoiled. Foaming restraint material makes vinyl chloride resin stratum 
foamed except the printing patterns (2) created by paint, and heats its surface 
soften and melt, then creates uneven crested patterns on the vinyl chloride resin 
stratum of convex part (b) by emboss roll. 
(0032) 

Emboss roll is a metal roll, which is 200 to 1000 m diameters and 1 to 2 m 
widths, and has uneven patterns on the surface. Vinyl chloride resin stratum (3) 
can get uneven crested patterns (3) on its surface by going through with a base 
(1) between the metal emboss roll and a rubber roll after it is foamed. 
Mechanical embossment is done, and that depends on the gap between the 
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emboss roll and the rubber roll. It is possible to create a film by applying 
conventional treatment material about 1 to 30 £ m on the surface ofvinyl chloride 
resin stratum to have anti-contamination, before or after mechanically created 
crested patterns (4) by emboss roll. 
(0033) 

It is preferred to use foaming stabilizer for vinyl chloride resin stratum. It is also 
preferred to use zinc stabilizers with foaming material, such as calcium-zinc, 
barium-zinc, potassium-zinc, zinc-sodium-potassium-barium stabilizer, and 
zinc-calcium-tin. Moreover, it is all right to use the stabilizer with compound to 
control the strength and size of vinyl chloride resin stratum, and the resolving 
temperature of foaming material. 
(0034) 

Here is the explanation of enforcement sample and comparison in the invention. 
As explained at (0017), mixed foaming restraint to DOP, and examined solubility 
and moving to DOP. The movement of DOP is examined by guschromatgraphy 
r liquid chromatgraphy to check foaming restraint material around the print, 
which is printed on the surface of vinyl chloride resin stratum by the paint 
contains foaming restraint material in 10% of its weight, after 24 hour-drying. 
And determined the movement by checking foaming restraint But even if the 
foaming restraint material doesn't dissolve with DOP, if it dissolves other 
plasticity materials, it can be used as foaming restraint material in the invention. 
(0035) 

The results of dissolving exams between DOP and foaming restraint materials 

Foaming restraint material solubility movement 

Azibin acid no 
no 

Ftal acid no 
no 
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unwater mailen acid yes yes 

Unwater cisA 4 tetrahydloftal acid yes yes 
Unwater tirmet acid no no 

Unwater tetlachloloftal no no 

Benzotriazol yes 
yes 

2-benzochiazolchiall yes yes 

Chloride teleftaloir no 
no 

Acethiaseton yes 
yes 

0036) 

We created the vinyl chloride resin paste by combination! 1 1 and 

combination^), and applied it by thickness 0.16 mm, on the base which is 

fireproof paper (thickness 0.12 mm) with paste corter, then heated it for 

50sec. at 1601, made it gelled. 

(0037) 

(Figure !) 

combination 

PVC (note 1) 

PVC (note2) 

DOP 

Second plasticity material 

Stabilizer(Ca-Zn) 

Azozicalponamid 

Kicker(ZnO) 

Filler(CaCo2) 

Cell adjuster 

Coloring agent 
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(Note 1) The vinyl chloride resin which his polymerized by 
dodecibenzeneslufon acid sodium, as emulsified 

(Note 2)The vinyl chloride resin which his polymerized by raurium acid 
sodium, as emulsified. 


We made gravure printing patterns on the surface of the vinyl chloride resin 
stratum created by combination(l) and (2) above, by the paint which was mixed 
10 % of its weight of the foaming restraint materials below. After 24 hours, 
heated it for 60 sec. at 210l in an oven, made vinyl chloride resin foamed, 
and created uneven patterns of chemical embossment 

a. Benzotriazol 

b. Unwater trimerit acid 

c. Unwater malein acid 

d. Unwater cis A 4 tetlahydloftal acid 


Then, heated the surface of vinyl chloride resin at the foamed convex pattern 
on the metal emboss roll which was engraved reflection pattern by far 
infrared rays, and mechanically created crested pattern by a mold. There are 
the results of exams below. 


(0038) 


(0039) 


(0040) 
(table 2) 


PVC stratum 


combination(l) 


Foaming restraint material 


a 


b 


c 


d 


Fall-in-degree of restraint part 30 


60 


25 


20 


Chemical concave part 
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break nature(notel) yes no 
yes yes 


FVC stratum combination(2) 
Foaming restraint material a b c 

d 

Fall-in-degree of restraint part 35 65 35 

25 

Chemical concave part 

break nature(notel) no no 
no no 


(notel) Chemical concave part break nature is: If there is no conflict 

between faoming stratum and chemical embossment concave printing pattern, 

and 

printing pattern is clear, it is YES. If there is conflict and pattern is 
not clear, it it NO. 


(0041) 

According to these results, the application of the plasticity material and 
foaming restraint material which has well conbined power creates the slope 
with less than 40 degrees of fall-in-degree of restraint part In addition, 
if it uses the vinyl chloride resin stratum which is polymerizated by 
alkylbenzeneslufon acid sodium emulsified by compare with the vinyl chloride 
resin stratum polymerizated by alkyl sulfuric acid sodium emulsifie, the print 
ing pattern(2) at concave part will be very clear and the molded crested 
pattern(4) will be sharp as figure 2 shows, but there is no conflict between 
foaming stratum and printing pattern(2) at concave part(a) by chemical 
embossment 
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(0042) 

(Efficacy of the invention) 

The interior material in the invention has the unconventional brand-new 
pattern which is mixed with crested design by mechanical embossment of 
foaming stratum at convex pattern part and the clear printing pattern by 
chemical embossment by using plasticity material and well conbination 
powered material as foaming restrain material, the foaming restrain material 
moves to the plasticity material, makes fall-in-degree at restraint part by 
chemical embossment gentle, in addition, by using the vinyl chloride resin 
stratum polymerizated by alkylbenzeneslufon acid sodium emulsifie, there is 
no interference between the foaming stratum at the convex part and chemical 
embossment concave part when emboss roll applies, to lose the printing patterns 
at concave part or to make unclear the bound of concave part and foaming 
stratum, but to keep printing pattern at concave part clearer. 
(0043) 

Also, if it uses benzotriazol as foaming restraint material, printing pattern 
will not make foam, will remain sharp at the chemical embossment concave 
part, and the foaming restrain material will move to plasticity material 
properly, so that the fall-in-degree of chemical embossment restraint part 
will be gentle, and the printing pattern at concave part of interor material 
will be clearer. 
(Explanation of figures) 

(Figurel) Expaination of Fall-in-degree at restrained part 
(Figure2) Enlarged cross section of enforced example 
(Figure3) Enlarged cross section of comparison example 
(Explaination of symbol) 

1: the base, 2: printing pattern, 3: vinyl chloride resin foaming stratum, a: 

foaming concave part, b: foaming convex, 4:crested pattern 

(Figurel) 
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(Figure2) 
(Figixre3) 

continued from the first page 


ID Symbol 

ID number at the office 
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